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Integrating Energy Storage Technology Selection Tool into QuESt

Location on the grid:
�‡Generation
�‡Transmission
�‡Distribution (utility 

side)
�‡Behind-the-meter 

(commercial/industrial 
or residential)

Grid applications:
�‡Arbitrage
�‡Frequency regulation
�‡Voltage support
�‡T&D upgrade deferral
�‡Supplemental reserves
�‡Power quality
�‡�«

User selections

Technologies:
�‡System size range
�‡Installation, operation, 

and maintenance costs
�‡Efficiency
�‡Discharge duration
�‡Response time
�‡Life cycle
�‡Maturity
�‡�«

Grid Applications :
�‡Discharge duration
�‡Storage power
�‡Frequency of usage
�‡Minimum required response 

time
�‡Grid location compatibility
�‡Synergy with other grid 

applications
�‡�«

Energy storage databases

Market area:
�‡CAISO
�‡ERCOT
�‡ISO-NE
�‡MISO
�‡NYISO
�‡PJM
�‡SPP

User can edit 
parameters or add 

new options

Select one or more and 
rank their priorities

Computation techniques:
�‡Machine learning
�‡Optimization

Current modules

Valuation BTMData Manager Tech. Selector

�‡ DataManager
�‡ Valuation
�‡ Behindthemeter

QuESt: Optimizing Energy Storage
�‡ Application suite for ES simulation and

analysisdevelopedby SandiaNationalLabs.

Motivation
�‡ ESdevicesare availablein a wide rangeof

technologiesand capabilities(e.g., long vs.
short discharge duration, fast vs. slow
responsetime).

�‡ Optimal economic benefits are achieved
when multiple grid applications are
bundledfor the sameESasset.

�‡ Not all EStechnologiesare feasiblefor a
givenset of desiredgrid applications.

Abstract
Manyfactorsmustbe takeninto considerationwhendesigninganenergystorage(ES)system,so that it is cost-effective,profitable,andmeets
the minimumtechnicalrequirements. QuEStis a suite of applicationsfor ESsimulationandanalysis; however,it doesnot includea planning
functionality. In this work, we proposean EStechnologyselectiontool to be integratedinto QuESt. This tool requiresthe user to input the
deploymentlocation of the ESsystem(both location on the grid and market area)and the desiredgrid applications. Then,basedon pre-
loadeddatabases,machinelearningandoptimizationtechniquesareusedto rank the EStechnologiesthat bestfit the userselections.

Goals
�‡ Implementa QuEStfunctionalityto be used

at the planningstageof a new ESsystem.
�‡ Perform initial screening to identify and

rank the most appropriateEStechnologies
for a givenset of userinputs.

Current Modules

Overview of the Proposed ES Technology Selection Tool
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Approach
�‡ Inputs: user selectionsand ESdatabasesfor

eachtechnologyandgrid application.
�‡ Computation: combination of machine

learningandoptimizationtechniques.
�‡ Outputs: recommendedES technology(ies)

and system size for the desired set of
applications.

Case Study
Inputs:
�‡ Location: residential (behind-the-

meter,up to 100kW)
�‡ Applications:

�ƒ Case1: retail time-of-use(TOU)
energycharges

�ƒ Case2:TOU + customerbackup
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Conclusions
Thisstudyproposeda new moduleto
be integratedinto QuEStfor planning
purposes. Based on ES technology
characteristicsand grid applications
requirements, the most appropriate
andcost-effectiveES technologiesare
selectedandrankedby their feasibility.
Two simplecasestudiesare provided
to demonstratethe proposedtool.

Outputs*:
�‡ Feasibilityscore (in the range0-1)

for eachEStechnology:

�‡ Heathasa highfeasibilityscoredue
to its low total installedcost and
highdischargeduration.

�‡ By bundling CustomerBackup in
Case 2, Heat becomesunfeasible,
as this grid applicationrequires an
electricoutput.

Output feasibility score
depends on:

�‡Applicationrequirements
�‡Locationrequirements
�‡Tech.commercial maturity
�‡Total installed cost

Outputs:
�‡Recommended 

technology(ies) 
and  their sizes

�‡Financial analysis

Note: average values for 
each ES technology.

* Preliminary results


